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(54) A seal for a printhead face. 
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\ A removable seal (28) for the face of a prin- 
thead (10) is a laminate tab made of a flexible, 
tear resistant material (30) having a layer of low 
temperature melt material (32) on one side 
thereof. The seal (28) is molded to the face of 
the printhead (10) by applying heat to the lami- 
nate tab to reflow the low temperature melt 
material (32) onto the face of the printhead. The 
seal (28) extends beyond at least one side of the 
face of the printhead to form an easily grasp- 
able, removable tab. The seal is used during 
shipping and handling to prevent ink from leak- 
ing from the printhead and to prevent contami- 
nation and damage of the nozzles. 
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The pres nt invention relates to a seal for a print- 
' head and the process for producing the seal. More 
j particularly, the invention relat stoaremovab! seal 
molded to the face of a print head for sealing the noz- 
zles of the printhead during shipping and handling. s 

Thermal ink jet printing systems use thermal en- 
ergy to produce a vapor bubble in an ink filled channel 
in a printhead that expels a droplet of ink onto a re- 
cording medium, such as paper. The thermal energy 
. is selectively produced by resistors located in capilla- 10 
ry-f Hied ink channels in the printhead near channel 
terminating nozzles or orifices in the face of the print- 
head to momentarily vaporize the ink and form bub- 
bles on demand. Each temporary bubble expels an 
ink droplet and propels it towards a recording medium. is 
The printing system may be incorporated in either a 
carriage-type printer or a pagewidth type printer. The 
carriage-type printer generally has a relatively small 
printhead containing the ink channels and nozzles. 
The printhead is usually sealingly attached to an ink 20 
: manifold or to a cartridge assembly and is reciprocat- 
ed to print one swat h of information at a time on a sta- 
tionarily held recording medium, such as paper. After 
the swath is printed, the paper is stepped a distance 
• equal to the height of the printed swath, so that the 25 
. next printed swath will be contiguous therewith. The 
: procedure is repeated until the entire page is printed. 
! In contrast, the pagewidth printer has a stationary 
: printhead having a length equal to or greater than the 
; width of the paper. The paper is continuously moved 30 
! past the pagewidth printhead in a direction normal to 
1 the printhead length and at a constant speed during 
- the printing process. 

Ink jet printing systems often experience several 
problems which adversely affect the quality and per- 35 
\ formance of printing. Among these problems are 1) 
evaporation of the volatile ink ingredients, including 
water; 2) clogging of the printhead nozzles caused by 
: ink drying therein due to non-use for a period of time; 
' 3) adherence of dust to the nozzle-containing face of 40 
. the printhead due to the moisture of fluid ink around 
; the nozzle; 4) leakage of ink from the nozzles; and 5) 
: bubbles and dust taken into the printhead nozzles. 

Shipping and handling prior to installation of a 
. printhead often cause or at least aggravate the 45 
above- mentioned problems. A printhead will be jos- 
tled and tilted during shipment and installation, often 
causing ink to leak from the nozzles into the packag- 
ing thus wasting ink and resulting in additional time 
and effort in cleaning the printhead. Further, the noz- so 
zles can become clogged with dry ink or debris, and 
the ink channels can dry up and clog between th 
time the printhead is packaged for shipping and ulti- 
mately installed in a printer. 

Th refore, manufacturers of printheads have at- ss 
tempted s v ral techniques to seal the face of a print- 
head during shipping and handling. One such techni- 
que merely consists of applying tape or Mylar to the 



face of the printhead. How ver, these materials do 
not adhere well to the face of the printhead due to ir- 
regularities in th surface of the printhead die. Fur- 
ther, tape can leave adhesive residue on the face of 
the printhead which will later interfere with the print- 
ing operation. Another technique involves adhering 
tape onto the face of the printhead and then pressing 
a piece of plastic foam onto the tape. However, the 
foam cover requires additional space, cost and pack- 
aging. Also, the face of a thermal ink jet printhead 
may be uneven or irregular due to tolerances of the 
channel plate, heater plate, manifold and heat sink. 
The above materials do not easily accommodate such 
unevenness and therefore may leave gaps between 
the face of the printhead and the seal, resulting in 
leakage. 

Thus, there is a need to provide an effective, yet 
easily removable, seal on the face of a printhead 
which is easy to manufacture and cost effective. 

Accordingly, it is an object of the present inven- 
tion to provide a seal on the face of the printhead 
which effectively prevents leakage of ink from within 
the printhead and prevents contamination of the noz- 
zles from external sources. 

Another object of the present invention is to pro- 
vide a seal which accommodates an uneven surface 
of the face of the printhead. 

A further object of the present invention is to pro- 
vide a seal which is easily and quickly removed from 
the face of the printhead. ' 

A further object of the present invention is to pro- 
vide a seal which is easily and economically manufac- 
tured and applied to the face of the printhead. 

The foregoing and other objects are attained by 
providing a seat for a printhead face comprising a lam- 
inate tab including a film having a layer of low-temper- 
ature melt material disposed on one side thereof for 
molding to the face of the printhead. 

The foregoing objects are also attained by provid- 
ing a printhead assembly comprising a printhead die 
with a face having nozzles therein and a seal remov- 
ably secured to the face. The seat includes a laminate 
tab having a first layer and a second layer of low-tem- 
perature melt material coupled to the first layer, with 
the second layer being ref lowed onto the face and 
covering the nozzles. 

The foregoing objects are further obtained by a 
method of sealing the face of a printhead comprising 
thermally bonding a removable film laminate tab onto 
the face. The method of sealing the face of a print- 
head with a laminate tab includes using a tab with a 
I w-melt material on one side thereof and comprises 
forming a breakaway tab in a web of laminate film and 
applying th low melt material side of the tab to the 
face of the printhead including breaking th tab from 
the web and m Idingth tab onto the face. 

The present invention will be described further, 
by way of examples, with reference to the accompa- 
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nying drawings, in which:- 

Figure 1 is a partial perspective view of a print- 
head for use with the present invention; 
Figure 2 is a perspective view of a front face of the 5 
printhead of Figure 1 including a seal in accor- 
dance with an embodiment of the present inven- 
tion; 

Figure 3 is a partial side view in section of the seal 
of Figure 2 taken along line 3-3; and 10 
Figure 4 is a schematic perspective view of a 
method for manufacturing the seal and applying 
the seal to the face of a printhead. 
As seen in Figure 1, a printhead 10 includes a 
printhead die 12 coupled to a heat sink substrate 14. 15 
Figure 1 represents a thermal ink jet cartridge type 
printhead which would typically be connected to an 
ink manifold 16 via an aperture (not shown). 

Printhead die 12 includes a channel plate 18 cou- 
pled to a heater plate 20. The surface of heater plate 20 
20, to which channel plate 18 is attached, has a plur- 
ality of resistive heater elements (not shown). The op- 
posite surface of heater plate 20 is bonded to sub- 
strate 14. The surface of channel plate 18, positioned 
on heater plate 20, has grooves therein which define 25 
ink chan nets 24 that end in nozzles 26 in the front face 
of printhead die 12. Channel plate 18 and heater plate 
20 are coupled together and a dicing action is per- 
formed to achieve coplanarity along the front face to 
produce nozzles 26. Ink channels 24 communicate 30 
with the aperture of manifold 16 in order to allow ink 
to flow from an ink manifold through ink channels 24 
to nozzles 26. A front face of the printhead is sur- 
rounded by a face plate 25 which extends around the 
printhead components. 35 

As shown in Figure 2, a seal 28 is secured to the 
front face of printhead die 12. Seal 28 is a thin film 
laminate comprising a layer of flexible, tear resistant 
film 30 and a layer of low-temperature melt material 
32. Seal 28 is sized to fully cover nozzles 26 and ex- 40 
tend beyond the face of printhead die 12 on at least 
one edge, thus forming a pull tab for easy removal. 
Preferably, seal 28 extends beyond the printhead die 
12 on all edges to partially cover face plate 25 (as 
shown). Low temperature melt material layer 32 is ap- 45 
plied to the face of printhead die 12 and flexible, tear 
resistant film layer 30 forms the exterior side of seal 
28. 

Referring to Figure 3, flexible, tear resistant film 
layer 30 is preferably made of a plastic material, such so 
as polyester. Layer 30 has a higher melting tempera- 
ture than layer 32. Any conventional flexible, tear re- 
sistant material could also be used, including fabric or 
paper. Low temperature melt material lay r 32 is also 
preferably made of plastic but may consist of any easi- 55 
ly meltable material. In the preferred mbodiment, 
layer 32 is mad of H.B. Fuller's HM1 580 FF16 which 
becomes flowable upon application f heat but seals 
upon cooling. Any material which will reflow onto the 



face of the printhead to provide a s cure seal over 
nozzles 26 is suitable, even wax. Use of the flowable, 
low-temperature melt material 32 does not have an 
adhesive residue and thus overcomes any problem 
associated with an adhesive residue remaining on 
the face of the printhead as in the prior art 

The process for applying the tab essentially in- 
cludes tacking the tab to the face of the printhead die 
in a position which covers the nozzles and preferably 
extends onto face plate 25 and then applying heat to 
the tab tacked onto the die to reflow the low-temper- 
ature melt material layer and thus mold the seal onto 
the printhead. It is not necessary to carefully align the 
tab on the face of the printhead since it is merely for 
sealing purposes and will be removed prior to use. 
Therefore, it is only necessary to ensure that the seal 
covers the nozzles. 

A method of manufacturing the seal is shown 
schematically in Figure 4. In the process illustrated in 
Figure 4, a web 34 of laminate material carried on a 
spool 36 comprises an upper layer of flexible, tear re- 
sistant film 30 and a lower layer of low melt material 
32. Beginning at the lef thand side of Figure 4 t web 34 
is drawn outwardly to a first work station where tab 28 
is formed in web 34 by a punch 38. Punch 38 compris- 
es a support 40 located beneath web 34 and a con- 
ventional punching apparatus which forms break- 
away tabs or a three- quarter depth punch to result 
in a frangible section 42 which can be easily broken 
from web 34 into tab 28. 

Web 34 is then advanced to the second work sta- 
tion where frangible section 42 is broken from web 34 
and applied to the face of printhead 10 by a pressure 
apparatus 44. Pressure apparatus 44 applies a light 
pressure to frangible section 42 to break tab 28 from 
web 34 and temporarily tack tab 28 to printhead 10. 
Pressure apparatus 44 can be any conventional de- 
vice which is designed to apply a light uniform pres- 
sure, such as a metal block with a rubber pad in the 
form of a plunger. Alternatively, pressure apparatus 
44 can comprise a heat applicator which would apply 
a low level of heat to frangible section 42 to break sec- 
tion 42 from web 34 and tack tab 28 onto printhead 
10. 

As shown in Figure 4, once tab 28 is temporarily 
tacked onto printhead 10, printhead 10 is moved to a 
third work station where a short burst of heat is ap- 
plied to tab 28 which is sufficient to reflow low melt 
material layer 32 of tab 28 onto the face of printhead 
10. The third work station includes a heater 46 such 
as a heat gun. Heater 46 applies a short burst of heat, 
for about 3 seconds for example, at a temperature of 
below about 204°C (400°F) in ord r t protect adja- 
cent plastic materials from heat damage. Heater 46 is 
an aluminum block with a caloride heater and temper- 
ature sensor which supplies the short burst of heat at 
about 177°C (350°F). Ref lowing of material 32 caus- 
es the seal to accommodate any uneven surfaces on 
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the face of the printh ad and causes material 32 to 
flow partially into ink channels 24 which keeps noz- 
zles 26 clean and free of ink until installation. Heater 
46 could also be replaced by a radiantheatapparatus, 5 
an ultrasonic device, a high pressure plunger or any 
apparatus which would cause material layer 32 to re- 
flow. 

It is also possible to combine the second and third 
work stations such that frangible section 42 of web 34 10 
is removed and sealed in place by a heater such as 
46 thus eliminating the step of temporarily tacking tab 
28 to printhead 10 by pressure apparatus 44. 

The final work station shown in Figure 4 compris- 
es a cooling station in which a blower 48 directs air is 
o nto tab 28 in order to solidify low melt material 32 and 
secure tab 28 in place. Blower 48 is optional since 
cooling can be accomplished by ambient air. Addition- 
ally, other types of conventional cooling apparatus 
such as a cold stamp or chiller could be used in place 20 
of blower 48. 

Other methods of applying tab 28 to printhead 10 
are also suitable. For example, tab 28 can be pre- 
punched or cut and individually applied to the face of 
printhead 10. Tab 28 could also be applied using a 25 
bowl fed process or other types of conventional as- 
sembly line processes. Tabs 28 could even be applied 
by hand. The application of tabs 28 are especially ap- 
plicable to thermal ink jet technology using side 
shooting where heater plate 20 is matched with chan- 30 
nel plate 18 and diced, at which time tab 28 could be 
immediately applied to printhead die 12. Thus, it is 
seen that any method of applying tab 28 to face of 
printhead 10 is suitable. It is evident that placement 
of seal 28 does not require precise manufacturing 35 
processes and therefore can be inexpensively exe- 
cuted. Although the present invention has been de- 
scribed with respect to a thermal ink jet cartridge type 
printhead, the seal in accordance with the present in- 
vention can be applied toany type of printhead having 40 
nozzles in the face thereof, including a page width 
printhead or a staggered array printhead. Individual 
seals or one large seal could be used in such situa- 
tions. The seal in accordance with the present inven- 
tion could also be used in piezoelectric printing as- 45 
semblies or any printing assembly in which it is desir- 
able to seal the printing nozzles prior to installation. 

While advantageous embodiments have been 
chosen to illustrate the invention, it would be under- 
stood by those skilled in the art that various changes so 
and modifications can be made therein without de- 
parting from the scope of the invention as defined in 
the appended claims. 



a laminat tab including a film (30) having 
a layer of low temperature melt material (32) dis- 
posed on one side thereof for molding to the face 
of the printhead (10). 

2. A seal according to claim 1 , wherein the tab is re- 
movably adherable to the face of the printhead 
(10). 

3. A seal according to claim 1 or claim 2, wherein 
said film (30) has a higher melting point than said 
low temperature melt material (32). 

4. A seal according to any one of claims 1 to 3 ( 
wherein said low temperature melt material (32) 
is material that reflows upon application of heat. 

5. A seal according to any one of claims 1 to 4, 
wherein said low temperature melt material (32) 
is material that reflows upon heating at a temper- 
ature of about 204°C (400°F) or less. 

6. A seal according to any one of claims 1 to 5, 
wherein said tab is reflowable. 

7. A printhead assembly comprising: 

a printhead die (12) with a face having 
nozzles (26) therein; and 

a seal (28) removably secured to said face, 
characterised in that said seal (28) includes a 
laminate tab having a first layer (30) and a second 
layer (32) of low temperature melt material cou- 
pled to said first layer (30) r said second layer (32) 
being reflowed onto said face and covering said 
nozzles (26). 

8. A method of sealing the face of a printhead (10), 
characterised by 

thermally bonding a removable film lamin- 
ate tab onto the face. 

9. A method of sealing the face of a printhead (10) 
with a laminate tab having a low melt material on 
one side thereof, comprising: 

punching a breakaway tab into a web (34) 
of laminate film; and 

applying the low melt material side of the 
tab to the face of the printhead (10) including 
breaking the tab from the web and molding the 
tab onto the face. 



Claims 



10. A method as claimed in claim 8 or claim 9, where- 
in applying the tab onto the printhead (10), com- 
ss prises temporarily tacking the tab to the face of 
the printhead. 



A seal (28) for a printhead face, characterised in 
that the seal (28) comprises 
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